Ϫ1
), ester (1700 cm Table 1 ). The 13 C-NMR spectral data of 1 were very similar to those of meranzin hydrate (see Experimental), 7) except for the presence of seven carbon signals in compound 1. In the 1 3 ) with d C 162.5. These findings clearly indicated that the isoprene unit was connected to C-8 of the coumarin ring ( Fig. 1) , and carboxylic acid (C-7Љ) was connected to C-2Ј of the isoprene unit, while a methoxy function was connected to C-7. The depicted relative stereochemistry of the quinic ester moiety was established on the basis of multiplicities and the nuclear Overhauser enhancement and exchange spectroscopy (NOESY) spectrum. were correlated with the carbon signal at d C 175.4 (C-7Љ), indicating that the quinic acid group was located at C-2Ј. The relative stereochemistry was identified in the same manner as described for 1. To determine the absolute stereochemistry of positions 1Љ, 3Љ, 4Љ and 5Љ of the quinic acid moiety, compound 2c and 2c were prepared by the reactions shown in Chart 1. As shown, commercially available (Ϫ)-quinic acid was treated with acetic anhydride in pyridine, to give tetraacetylquinic acid (2a), which was treated with dicyclohexylcarbodiimide (DCC), 4-pyrrolidinopyridine and 12 in dichloromethane led to the compound 2b.
9) The compound 2b (40 mg) was acetylated by using the same method with acetic anhydride as that of esterification of oxypeucedanin hydrate, to give the compound 2c (2 mg). Tetraacetylation of 2 with DCC and acetic anhydride gave 2c which was identical to compound 2c by comparison of TLC, 1 H-NMR and FAB-MS findings. In this synthesis, we used racemic compound 12 (see later) so, compound 2 was concluded to be diastereomer on C-2Ј. Based of these results, tschimganic ester AZT: azidothymidine B could be represented by the formula 2 (Fig. 1) . Compound 3 was obtained as a colorless oil, and exhibited a quasi-molecular ion peak at 477 in negative FAB-MS to give a molecular formula of C 23 (Table  1) . This suggested the difference between these compounds should be the linkage position of the isoprene unit. In the HMBC spectrum of 3, the correlation of d H 4.62 (H 2 -1Ј) with 133.4 (C-8) indicated the isoprene group was connected to C-8. Other 1 H-and 13 C-NMR signals were assigned in the same manner as described above. The structure of tschimganic ester C was confirmed to be formula 3 (Fig. 1) . While many coumarin compounds have been isolated from natural sources, this is the first isolation of two quinic acid ester of coumarins (2, 3).
Based on a detailed study of spectral data, the known compounds were identified to be psoralen (4), heraclenin (5), imperatorin (6), xanthotoxin (7) (14) and xanthotoxol (15), 9) pabularinone (16), osthol (17), 10) columbianetin (18) 11) osthenol (22), scopoletin (23), umbelliferone (24), 12) tert-O-methylheraclenol (25) marmesin (26), (ϩ)-ulopterol (27), 13) (Ϯ)-oxypeucedanin methanolate (28), 14) desmethyl-7 suberosine (29), 15) isogospherol (30), 16) (ϩ)-peucedanol (31), 17) yuehgesin-B (32), 18) and marmesinine (33). 19) Thus, P. tschimganica is rich source of coumarin derivatives.
To determine the absolute configurations and optical purity of the isolated compounds, the (R) and (S) methoxytrifluoromethyl phenylacetic acid (MTPA) esters of coumarin derivatives (20, 27, 31) and furanocoumarin derivatives (8, 9, 11, 12, 14, 28) were prepared by using a modified Mosher's method. 20) The 1 H-NMR spectral of coumarin-MTPA esters (27, 31) showed a optically pure, and these were determined to be R by comparison of its optical rotation with that reported in the literature. However, the 1 H-NMR spectral of coumarin-(R or S) MTPA esters (20) showed separated pairs on signals. This finding suggested that compound 20 should be an enantiomeric mixture, and the ratio of two enantiomeric isomers is about 1 : 3 [R : S] according to the integral value of the separated signals. On the other hand, the 1 H-NMR spectral of furanocoumarin-MTPA esters also showed separated pairs of signals. These results indicated that these compounds should be an enantiomeric mixture, and the ratio of two isomers is about 1 : 1 (8, 11, 12, 28), 6 : 4 (9) and 2 : 1 (14) according to the integral value of the separated signals. Furthermore, the optical rotation values of furanocoumarin derivatives (8, 9, 11, 12, 28) are near zero.
In our previous paper, 21) we reported the isolation of coumarin derivatives with anti-HIV activity. In this paper, we report the anti-HIV activity 22, 23) of the isolated compounds (Table 2) . Psoralen (4) inhibited HIV-1 (IIIB strain) replication in H9 lymphocytes with an EC 50 value of 0.1 mg/ml, and it inhibited uninfected H9 cell growth with an IC 50 value of 19.1 mg/ml; the therapeutic index (TI) was calculated to be 191. In general, TIϾ5.0 is considered to denote significant activity; compounds 11 and 13 also showed potent anti-HIV activities with TI values greater than 5.0. 3 ; shodex GS-310 2G, MeOH), silica gel (Si 60, Hibar RT 250-25) and ODS (YMC-R-ODS-5; yamamura). IR spectra on a JASCO FT-IR spectrometer (FT/IR-420) and 1720 FT-IR spectrometer (Perkin-Elmer), UV spectra on a UV2100 UV-Vis recording spectrometer (Shimadzu). Optical rotations were measured with a JASCO DIP-370 digital polarimeter.
Experimental General Experimental Procedures
Plant Material The dried aerial parts of Prangos tschimganica were collected in June 1998 from Uzbekistan. Herbarium specimens were deposited in the herbarium of the Institute of Botany, Academy of Sciences, Uzbekistan. This plant was identified by Dr.Olimjon K. Kodzhimatov.
Extraction and Fractionation
The dried aerial parts of P. tschimganica were extracted three times with MeOH (10 l and 8 h each time) at 60°C. The combined extracts were concentrated under reduced pressure, the residue (357 g) was diluted with water, and then extracted with AcOEt and n-BuOH, respectively. The n-BuOH layer (44 g) was chromatographed over a silica gel column (11ϫ100 cm, Merck Silica gel 60, 1 kg) and eluted with CHCl 3 -MeOH (8 : 2 to 1 : 1). Thirteen fractions were obtained. Fraction 3 (3.8 g) was chromatographed on Toyo pearl (5ϫ70 cm) with CHCl 3 -MeOH (2 : 1) to give 4 fractions (3.1-3.4). Fraction 3.2 (2.7 g) was chromatographed over silica gel (5ϫ80 cm, 300 g) and eluted with CHCl 3 -MeOH (8 : 2) Peracetylation of (؊)-Quinic Acid (Ϫ)-Quinic acid (400 mg) was acetylated with acetic anhydride (10 ml) and pyridine (10 ml) at room temperature overnight. The products were purified by using GPC eluted with CHCl 3 , obtained the pure peracetate of quinic acid (2a 
